Restoration of renal responsiveness to atrial natriuretic peptide in experimental nephrotic syndrome by albumin infusion.
The natriuretic/diuretic response to atrial natriuretic peptide (ANP), an important regulator of water and Na(+) balance, is markedly attenuated in nephrotic syndrome (NS). It has been suggested that the diminished renal responsiveness to ANP may contribute to the pathogenesis of salt retention and edema formation in NS. However, the mechanisms underlying the renal hyporesponsiveness to ANP remain largely unknown. The acute effects of exogenous infusion of ANP (5 µg/kg + 10 µg/kg/h) were studied by clearance methodology in control rats, hypoalbuminemic rats with Adriamycin (ADR)-induced NS and in ADR-treated rats infused with hyperoncotic albumin sufficient to restore plasma albumin to normal levels. Administration of ANP to control rats resulted in a significant increase in urinary flow rate, absolute rate of sodium excretion (+456%) and glomerular filtration rate (GFR). Mean arterial blood pressure decreased following infusion of the peptide. In the nephrotic rats, baseline GFR and Na(+) excretion were significantly lower than in the control animals, and the renal effects of ANP were markedly blunt compared to the control animals. In contrast, the hypotensive effect of ANP in the ADR-treated rats was largely preserved. Infusion of hyperoncotic albumin prior to ANP administration reversed the decrease in baseline GFR and Na(+) excretion and completely restored the renal effects of ANP in the nephrotic rats. These findings indicate that renal hyporesponsiveness to ANP in rats with ADR-induced NS is a reversible phenomenon that appears to be of functional origin rather than reflecting permanent cellular damage.